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7Department of Psychiatry, Mount Sinai School of Medicine, NY, USAAbstractObjective: This study aimed to describe and compare the demographic and clinical characteristics of children and adolescents with an
eating disorder (ED) and comorbid depression or anxiety.
Method: Data were drawn from intake assessments of children and adolescents at a specialist ED clinic. Demographic characteristics
(e.g. age and gender) and clinical characteristics (e.g. body mass, binge eating and purging) were compared between 217 ED participants
without comorbidity, 32 with comorbid anxiety, 86 with comorbid depression and 36 with comorbid anxiety and depression.
Results: The groups with comorbid depression had more complex and severe presentations compared with those with an ED and
no comorbid disorder and those with comorbid anxiety alone, especially in regard to binge eating, purging, dietary restraint and
weight/shape concerns.
Discussion: Depression and anxiety were differentially related to clinical characteristics of EDs. The ﬁndings have implications for
understanding the relations between these disorders and their potential to impact outcome of ED treatments. Copyright © 2013 John
Wiley & Sons, Ltd and Eating Disorders Association.
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ing disorders (ED). Clinical and community studies have reported
that between 55% and 98% of individuals with anorexia nervosa
(AN) and between 88% and 97% of individuals with bulimia
nervosa (BN) have another Axis I disorder (Blinder, Cumella, &
Sanathara, 2006; Brewerton, Lydiard, Herzog, Brotman, et al.,
1995; Swanson, Crow, Le Grange, Swendsen, & Merikangas,
2011). Although prevalence rates for speciﬁc disorders vary widely
across studies, the most common co-occurring conditions are
consistently mood and anxiety disorders, particularly major
depressive disorder and obsessive–compulsive disorder (Blinder
et al., 2006; Brewerton et al., 1995; Swanson et al., 2011). Comor-
bidity may complicate the diagnostic picture and treatment
process (Zerbe, Marsh, & Coyne, 1993) either directly or as a
function of ED severity or chronicity; therefore, a growing body
of research has attempted to investigate comorbid conditions
in ED patients.386 Eur. Eat. DisordersThere is considerable variation in estimated prevalence rates of
depression and anxiety in children and adolescents with EDs
(Herpertz-Dahlmann, 2009; Hughes, 2012). These variations are
likely due to differences in sample selection and methodology,
as well as diagnostic difﬁculties resulting from the considerable
overlap in symptoms between disorders (Godart et al., 2007).
For example, lack of appetite, lethargy, poor concentration, emo-
tional lability, self-hatred and guilt are characteristics of both
EDs and depression (American Psychiatric Association, 2000).
Further, the effects of starvation may contribute to a depressive-
like state or even to major depressive disorder. Indeed, studies
of the temporal onset of EDs and depression suggest that EDs
tend to precede the development of depression (Ivarsson, Råstam,
Wentz, Gillberg, & Gillberg, 2000; Lucka, 2006) and that depressed
mood improves with weight restoration (Meehan, Loeb, Roberto,
& Attia, 2006). Similarly, there is diagnostic overlap between EDs
and anxiety disorders. For example, common signs of AN and BNRev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating Disorders Association.
E. K. Hughes et al. ED with and without Depression and Anxietymay include intense anxiety around food and eating, fear of weight
gain and anxiety about social evaluation (American Psychiatric
Association, 2000). The effects of starvation and other methods
employed to lose weight can also contribute to obsessive–compulsive
behaviours related to food, eating and body checking (Keys, Brozek,
Henschel, Mickelsen, & Taylor, 1950; Mazure, Halmi, Sunday,
Romano, & Einhorn, 1994). Like depression, anxiety has been
reported to improve with weight restoration (Pollice, Kaye, Greeno,
& Weltzin, 1997). However, in contrast with depression, anxiety
tends to precede the development of AN and BN (Bulik, Sullivan,
Fear, & Joyce, 1997; Godart, Flament, Lecrubier, & Jeammet, 2000).
Given the high rates of comorbid conditions in the EDs, several
studies have examined their association with outcome. Studies have
reported that individuals with EDs and comorbid depression or
anxiety are more likely to have persisting ED symptoms, poorer
health and ﬁnancial functioning, and higher rates of mortality than
those without comorbidity at up to 14 years follow-up (Button,
Chadalavada, & Palmer, 2010; Hjern, Lindberg, & Lindblad, 2006;
Milos, Spindler, Ruggiero, Klaghofer, & Schnyder, 2002). Other
studies, however, have failed to ﬁnd a relationship between depres-
sion or anxiety and poorer outcome for EDs (Brewerton et al.,
1995; Thiel, Zuger, Jacoby, & Schussler, 1998; Wentz, Gillberg,
Anckarsater, Gillber, & Rastam, 2009). In treatment studies for ad-
olescents with EDs, results are also mixed. One study reported that
baseline comorbid psychiatric disorders predicted lower rates of
remission following family-based treatment (FBT) for AN (Lock,
Couturier, & Agras, 2006). Similarly, baseline comorbid major
depressive disorder was reported to predict lower rates of remission
in FBT for BN (Le Grange, Crosby, & Lock, 2008). However, a re-
cent study comparing FBT and adolescent-focused therapy did not
ﬁnd a relationship between comorbidity and outcome (Le Grange
et al., 2012). These conﬂicting ﬁndings may be attributable to dif-
ferences in sample characteristics (e.g. age and temporal onset)
and methodology (e.g. deﬁnition of outcome). Of signiﬁcance,
these studies investigated the effects of any Axis I disorder and
did not examine depression or anxiety independently.
One possible explanation for the potential effects of comorbid-
ity on outcome is that comorbidity hampers recovery efforts. For
example, social anxiety may prevent engagement in treatment be-
cause of fear of negative evaluation and avoidance of interactions
with others (Goodwin & Fitzgibbon, 2002). Alternatively, comor-
bidity may be a marker of greater severity of illness or complexity
in presentation, which may independently predict poorer out-
come (Le Grange et al., 2012). If so, it would be expected that
there would be observable differences in the clinical features or
sociodemographic characteristics of individuals with comorbid
conditions and those without. It is this latter proposition that is
the focus of the current research.
Very few studies have compared characteristics of individuals
with EDs with and without comorbid depression or anxiety.
In the most comprehensive to date, Bulik, Sullivan, Carter, and
Joyce (1996) studied 17- to 45-year-old women with BN and
comorbid mood or anxiety disorder. They reported no difference
in age, age at onset, body mass index (BMI) or frequency of objec-
tive binge eating, vomiting or laxative use between women with a
comorbid mood disorder, anxiety disorder, both mood or anxiety
disorders and those with no comorbid mood or anxiety disorder.
However, women with a comorbid mood disorders had greaterEur. Eat. Disorders Rev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating Disorderbody dissatisfaction and were more likely to report a history of
childhood externalising disorders, whereas women with comor-
bid anxiety disorders were more likely to have a history of AN
and an earlier age of onset of substance use or dependence. In
addition, women with both comorbid mood and anxiety disor-
ders had greater food restriction and were more likely to exhibit
personality disorders. Similarly, Hatsukami, Mitchell, Eckert,
and Pyle (1986) reported that adult women with BN and comor-
bid mood disorders had an older age of BN onset, greater disrup-
tion to their social life, more suicide attempts and more previous
treatment, compared with women with BN who had no comorbid
mood disorder. Contrary to expectations, however, the comorbid
group reported less frequent vomiting. In a community sample,
Bodell, Brown, and Keel (2012) found that adults experiencing
BN syndrome (i.e. binge eating or purging behaviours) had
greater psychosocial impairment when combined with anxiety dis-
order, but that although mood disorder was associated with high
levels of impairment, the presence of BN syndrome did not in-
crease impairment further. This ﬁnding contrasts with that of
Padierna, Quintana, Arostegui, Gonzalez, and Horcajo (2000)
who reported that both elevated depressive and anxiety symptoms
were associated with poor health-related quality of life in 14- to 65-
year-old individuals with AN, BN or binge eating disorder (BED).
Notably, the aforementioned studies were restricted to individ-
uals with BN or BN syndromes (Bodell et al., 2012; Bulik et al.,
1996; Hatsukami et al., 1986), comprised relatively small samples
(Bodell et al., 2012; Bulik et al., 1996), only included women
(Bulik et al., 1996; Hatsukami et al., 1986) or adults (Bodell
et al., 2012; Bulik et al., 1996; Hatsukami et al., 1986), or exam-
ined a very restricted range of characteristics (Bodell et al., 2012;
Padierna et al., 2000). No study was found that compared a range
of demographic and clinical characteristics in women and men
with ED and comorbid depression and anxiety. Further, no study
was found that compared characteristics across comorbidity
groups in children and adolescents. This is particularly important
given that EDs typically start during adolescence (Hoek & van
Hoeken, 2003; Lewinsohn, Striegel-Moore, & Seeley, 2000).
This study aimed to further our understanding of comorbid
depression and anxiety in the eating disorders by comparing the
demographic and clinical characteristics of children and adoles-
cents with an eating disorder and either or both comorbid depres-
sion and anxiety to those without comorbidity. In doing so, the
study aimed to identify differences and similarities in characteris-
tics between these groups and test the assumption that comorbid-
ity equates to greater severity or complexity of illness. To our
knowledge, this study is the ﬁrst to provide a detailed proﬁle of
the demographic and clinical characteristics of these clinical
groups in a relatively large sample of male and female children
and adolescents. Because of limited access to large and diverse
samples, studies of comorbidity have often analysed depression
and anxiety in isolation from each other or have often combined
them with other psychiatric disorders. However, this may mask
important differences between the two most common disorders.
Indeed, there is evidence that depression and anxiety differ in
their neurobiology (Nutt & Stein, 2006) and in their temporal
onset to EDs (Bulik et al., 1997; Ivarsson et al., 2000; Lucka,
2006). Our study allowed for comparisons between depressed
and anxious groups.387s Association.
ED with and without Depression and Anxiety E. K. Hughes et al.We hypothesised that compared with those without comorbid-
ity, those with comorbid depression and/or anxiety would have a
more severe and complex presentation as indicated by more fre-
quent bingeing and purging, and greater dietary restraint, eating
concerns, and weight and shape concerns. As depression tends
to have its onset subsequent to EDs, we hypothesised that, com-
pared with those without depression, those with depression (with
or without anxiety) would be older and have longer duration
of illness. Because of the lack of previous research, no speciﬁc
hypotheses were formulated regarding expected differences in
ED diagnoses, BMI or demographic features (i.e. gender, ethnicity
and family structure).
Method
Participants
Data were drawn from intake assessments of patients who
presented to the Eating Disorders Program at The University of
Chicago between 2001 and 2012 (N= 800). Included in this study
were children and adolescents 18 years and younger with a DSM-IV
(American Psychiatric Association, 2000) diagnosis of AN, BN or
eating disorder not otherwise speciﬁed (EDNOS) and either no
comorbidity or one or more comorbid mood or anxiety disorder
(n=461). Patients with comorbidities that did not include a mood
or anxiety disorder were excluded (n=17), as were participants
who were missing height or weight measurements, Eating Disorder
Examination results or comorbidity status (n=73).
The ﬁnal sample comprised 371 children and adolescents aged
between 7 and 18 years (M= 15.4, SD= 2.2). Ninety-one per cent
were female (n= 339), mean BMI was 19.8 kg/m2 (SD= 5.2)
and mean per cent of expected body weight (EBW) was 99.8%
(SD= 27.2). Seventy-four per cent were Caucasian, 13% Hispanic,
7% African American, 2% Asian and 3% were of other ethnicity.
The study was approved by the Institutional Review Board at The
University of Chicago.
Measures
Participants in this study completed the following structured
interviews and paper-and-pencil measures:
Eating Disorder Examination (EDE): The EDE (Cooper &
Fairburn, 1987) is a semi-structured, investigator-based instru-
ment used to diagnose EDs and measure eating-related attitudes,
cognitions and behaviours. The EDE yields four subscale scores
(Restraint, Eating Concern, Weight Concern and Shape Concern)
and a global score measuring the overall severity of ED psychopa-
thology, all of which range from 0 to 6, with higher scores indicat-
ing greater psychopathology. Behavioural symptoms of EDs (e.g.
binge eating and purging) are assessed through a series of diag-
nostic questions, with higher scores indicating greater frequency
of behaviours in the 3–6months prior to assessment. The EDE
has good reliability and validity (Berg, Peterson, Frazier, & Crow,
2011) and has been used in several studies of paediatric EDs
(Eddy, Doyle, Hoste, Herzog, & Le Grange, 2008; Hoste & Le
Grange, 2008; Stiles-Shields, Goldschmidt, Boepple, Glunz, & Le
Grange, 2011). Internal consistency for the current sample
was .79 (Restraint), .76 (Eating Concerns), .90 (Shape Concern)
and .81 (Weight Concern).388 Eur. Eat. DisordersSchedule for Affective Disorders and Schizophrenia for School-
Age Children (K-SADS, 4th version): The K-SADS (Orvaschel &
Puig-Antioch, 1987) is a structured clinical interview that was
used to assess the presence or absence of current comorbid psy-
chiatric disorders. The K-SADS has good reliability and validity
(Ambrosini, 2000).
The Beck Depression Inventory (BDI): The BDI (Beck, 1987) is
a self-report measure of depression symptoms. BDI scores range
from 0 to 63, with higher scores indicating more severe depres-
sion symptoms. The BDI has good reliability and validity in
adolescent outpatient samples (Ambrosini, Metz, Bianchi,
Rabinovich, & Undie, 1991). Internal consistency of the BDI for
the current sample was .92.
Rosenberg Self-esteem Scale (RSE): The RSE (Rosenberg, 1965)
is a self-reported measure of global self-esteem. Scores range
from 0 to 30, with higher scores indicating higher self-esteem.
The RSE has good reliability and validity in youth samples
(Hagborg, 1993, 1996). Internal consistency of the RSE for the
current sample was .84.
Treatment history: Demographic information and duration of ill-
ness, weight history, menstrual status and psychiatric/psychological
treatment history were based on the clinical interview and self-
report and/or parent report at baseline.Procedure
A clinical team member conducted the intake assessments for all
patients presenting to The University of Chicago Eating Disorders
Program, after appropriate consent procedures had been com-
pleted. Structured interviews were conducted by bachelors-level
research assistants who completed at least 20 hours of training
and received weekly assessment supervision to ensure proper
calibration. Current ED diagnosis for this study was determined
from the EDE and per cent EBW at the time of assessment.
Per cent EBW was calculated from the 50th percentile BMI
for age and gender according to the Centers for Disease
Control and Prevention clinical growth charts (Centers for Dis-
ease Control and Prevention, 2000). A diagnostic algorithm was
developed in accordance with classiﬁcations employed in previous
studies (Berg, Stiles-Shields, et al., 2011; Eddy et al., 2008). ED
diagnoses were collapsed into four categories: AN, BN, EDNOS-
subthreshold AN (EDNOS-AN) and EDNOS-subthreshold BN/
BED/Purging Disorder (EDNOS-BN/BED/PD). Comorbidity
diagnosis for the past 6months was conﬁrmed via the K-SADS
in combination with a psychiatric evaluation that was conducted
by the clinical team member.
Results
Of the total sample (N= 371), 217 had no comorbid diagnosis
(Group ‘ED Only’), 32 had a comorbid anxiety disorder (Group
‘ED+A’), 86 had a comorbid mood disorder (Group ‘ED+M’)
and 36 had both comorbid anxiety and mood disorders (Group
‘ED+AM’). The frequencies of anxiety and mood disorders in
each comorbid group are shown in Table 1. In the ED+A group,
generalised anxiety disorder was the most common, followed
by obsessive–compulsive disorder. In the ED+M group, major
depressive disorder was the most common followed by depressiveRev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating Disorders Association.
Table 1 Frequencies of comorbid disorders in each diagnostic subgroup
Comorbid
anxiety
Comorbid
mood
Comorbid mood
and anxiety
N 32 86 36
GAD 13 (40%) — 20 (56%)
OCD 7 (22%) — 6 (17%)
Social phobia 4 (13%) — 4 (11%)
Speciﬁc phobia 2 (6%) — 2 (6%)
PTSD 2 (6%) — 3 (8%)
Panic disorder 1 (3%) — 6 (17%)
Separation
anxiety
1 (3%) — 3 (8%)
Anxiety NOS 6 (19%) — 5 (14%)
MDD — 58 (67%) 26 (72%)
Dysthymia — 8 (9%) 3 (9%)
Depression NOS — 15 (17%) 6 (17%)
Bipolar I — 1 (1%) 2 (6%)
Bipolar II — 3 (3%) 0 (0%)
Cyclothymia — 3 (3%) 0 (0%)
Note:
Some participant received more than one comorbid diagnosis; hence, summed
percentages are greater than 100.
MDD, major depressive disorder; GAD, generalised anxiety disorder; NOS, not
otherwise speciﬁed; OCD, obsessive–compulsive disorder; PTSD, post traumatic
stress disorder.
E. K. Hughes et al. ED with and without Depression and Anxietydisorder NOS. In the ED+AM group, major depressive disorder
was the most common followed by generalised anxiety disorder.
The characteristics of each comorbid group were compared
using analysis of variance and Chi-square (w2). First, the groups
were compared on demographic characteristics including age, gen-
der, ethnicity and family structure. Second, they were compared on
clinical characteristics including diagnosis, weight history, binge
eating and purging behaviours, and medication and treatment his-
tory. Finally, scores on the psychometric measures (i.e. EDE, BDI
and RSE) were examined for differences across groups.
Comparisons of demographic characteristics across
comorbid subgroups
As can be seen in Table 2, the ED+AM group was the oldest at
assessment (M=16.2 years), followed by ED+M (M=15.6 years),Table 2 Comparisons of demographic characteristics across diagnostic subgroups
Eating disorder only Comorbid anxiety disorder Como
217 32
Age, years 15.2 (2.2)a 15.1 (2.7) a
Gender Female 199 (92%) 28 (88%)
Male 18 (8%) 4 (13%)
Ethnicity Caucasian 161 (75%) 26 (81%)
Other 53 (25%) 6 (19%)
Family Intact 165 (79%)a 27 (84%)a
Non-intact 44 (21%) 5 (16%)
Note:
For continuous variables, mean (standard deviation) is reported and differences tested with
n (%) is reported and differences tested with w2 (effect size: Phi).
Values with differing superscripts are signiﬁcantly different at p< .05 or less.
Eur. Eat. Disorders Rev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating DisorderED Only (M=15.2 years) and ED+A (M=15.1 years). Although
the univariate test for age was signiﬁcant (p= .048), follow-up com-
parisons revealed no signiﬁcant differences between the groups.
There was also a signiﬁcant difference between groups for family
structure (p= .019). Follow-up tests indicated that the ED+M
and ED+AM groups were more likely to come from non-intact
families (35% and 36%) than ED Only (21%) and ED+A (16%)
groups. No signiﬁcant differences between groups were observed
for gender or ethnicity.
Comparisons of clinical characteristics across
comorbid subgroups
Table 3 compares the clinical characteristics of each group at
presentation. There were signiﬁcant between-group differences for
ED diagnosis, current %EBW, presence of binge eating/purging,
number of objective binge episodes, number of vomiting episodes,
current medication use and history of psychiatric admission(s).
There were no group differences for lowest %EBW, age at onset
of symptoms, duration of illness, menstrual status, subjective
binge eating, driven exercise, past outpatient treatment or past
medical admissions.
Diagnosis
The ED Only and ED+A groups were most frequently diag-
nosed with EDNOS-AN, whereas the ED+M and ED+AM
groups were most frequently diagnosed with EDNOS-BN/BED/
PD. Speciﬁcally, 52% of the ED Only group and 78% the ED+A
group were diagnosed with EDNOS-AN, whereas 49% of the
ED+M group and 47% of the ED+AM group were diagnosed
with EDNOS-BN/BED/PD. In total, 29 participants had AN, 43
had BN, 171 had EDNOS-AN and 128 had EDNOS-BN/BED/PD.
Weight history
Current BMI and current %EBW were highest in the ED+AM
group and lowest in the ED+A group. The ED+M and ED+AM
groups were similar on these indices (i.e. both above 100%EBW),
as were the ED Only and ED+A groups (i.e. both below 100%
EBW). However, only the ED Only and ED+M groups were
signiﬁcantly different with the ED+M group being signiﬁcantly
heavier than the ED Only group.rbid mood disorder Comorbid mood and anxiety disorder p Effect size
86 36
15.6 (1.8) a 16.2 (2.1) a .048 .021
79 (92%) 33 (92%)
7 (8%) 3 (8%) .880 .042
62 (73%) 26 (72%)
23 (27%) 10 (28%) .540 .172
56 (65%)b 23 (64%)b
30 (35%) 13 (36%) .019 .166
one-way analysis of variance (effect size: partial Eta-squared). For categorical variables,
389s Association.
Table 3 Comparisons of clinical characteristics across diagnostic subgroups
Eating disorder only
Comorbid anxiety
disorder
Comorbid mood
disorder
Comorbid mood and
anxiety disorder p Effect Size
Diagnosis AN 16 (7%)a 2 (6%)c 6 (7%)b 5 (14%)b
BN 22 (10%) 2 (6%) 13 (15%) 6 (17%)
EDNOS-AN 113 (52%) 25 (78%) 25 (29%) 8 (22%)
EDNOS-BN/BED/PD 66 (30%) 3 (9%) 42 (49%) 17 (47%) .000 .317
Current BMI 19.1 (4.8)a 18.6 (4.8)a,b 21.2 (5.6)b 21.6 (6.4)a,b .001 .044
Current %EBW 96.6 (23.3)a 95.3 (28.4)a,b 106.3 (29.4)b 107.8 (37.1)a,b .007 .032
Lowest % EBW 89.0 (22.7) 84.8 (14.9) 93.2 (17.8) 83.4 (12.7) .216 .021
Age at onset (years) 13.8 (2.6) 14.3 (2.5) 13.9 (2.6) 14.3 (2.1) .692 .005
Duration of illness (months) 16.5 (19.4)a 14.6 (11.0)a 21.6 (28.5)a 26.3 (20.0)a .049 .025
Menstruation (3months) Present 47 (26%) 2 (10%) 23 (33%) 10 (38%)
Absent 132 (74%) 19 (90%) 47 (67%) 16 (62%) .108 .143
Binge/purge (3months) Present 113 (52%)a 11 (34%)a 61 (71%)b 26 (72%)b
Absent 104 (48%) 21 (66%) 25 (29%) 10 (28%) .000 .226
Objective binge episodes (past month) 5.1 (14.5)a, b 1.8 (4.6) a 7.8 (17.3) a, b 10.8 (18.7)b .047 .022
Subjective binge episodes (past month) 6.2 (17.2) 4.3 (10.7) 5.3 (9.6) 12.6 (19.6) .094 .018
Vomiting episodes (past month) 11.5 (24.2)a, b 1.8 (5.0)a 19.8 (31.0)b 15.7 (23.0)a, b .003 .037
Driven exercise episodes (past month) 7.7 (12.6) 8.5 (9.8) 8.6 (13.0) 6.9 (9.2) .874 .002
Medication Yes 44 (20%)a 13 (41%)b 39 (45%)b 16 (44%)b
No 173 (80%) 19 (59%) 47 (55%) 20 (56%) .000 .258
Past outpatient treatment Yes 126 (60%) 22 (69%) 55 (66%) 29 (81%)
No 83 (40%) 10 (31%) 28 (34%) 7 (19%) .110 .129
Past medical admission Yes 29 (14%) 4 (13%) 12 (15%) 7 (19%)
No 177 (86%) 28 (87%) 69 (85%) 29 (81%) .841 .049
Past psychiatric admission Yes 30 (15%)a 26 (19%)a, b 57 (29%)b 26 (28%)a, b
No 204 (85%) 32 (81%) 80 (71%) 36 (72%) .031 .159
Note:
For continuous variables, mean (standard deviation) is reported and differences tested with one-way analysis of variance (effect size: partial Eta-squared). For categorical
variables, n (%) is reported and differences tested with w2 (effect size: Phi).
Values with differing superscripts are signiﬁcantly different at p< .05 or less.
AN, anorexia nervosa; BN, bulimia nervosa; EDNOS, eating disorder not otherwise speciﬁed; BED, binge eating disorder; PD, purging disorder; EBW, expected body weight.
ED with and without Depression and Anxiety E. K. Hughes et al.Binge eating and purging
The ED Only and ED+A groups reported similar rates of binge
eating and purging to each other and less frequent rates compared
with the ED+M and ED+AM groups. In regard to any occur-
rence of either or both binge eating or purging in the past
3months, there was no signiﬁcant difference between the ED
Only (53%) and ED+A groups (37%), but these rates were signif-
icantly less than in the ED+M (71%) and ED+AM (72%)
groups, with no signiﬁcant difference between these latter two
groups. In regard to the number of objective binge episodes in
the past month, the ED+AM group reported the greatest number
of episodes (M= 10.8) and signiﬁcantly more than the ED+A
group who reported the least (M= 1.8). The ED Only (M= 5.1)
and ED+AM (M= 7.8) groups did not differ from any group in
number of objective binge episodes. In regard to the number of
vomiting episodes in the past month, the ED+M group reported
the greatest number of episodes (M= 19.8) and signiﬁcantly more
than the ED+A group who reported the least (M= 1.8). These
groups did not differ in number of vomiting episodes to the
ED Only (M= 11.5) and ED+AM (M= 15.7) groups. There were
no signiﬁcant group differences for number of subjective binge
episodes or episodes of driven exercise.390 Eur. Eat. DisordersMedication and treatment history
The three comorbid groups had signiﬁcantly higher rates of
prescribed medication than the ED Only group with 41% of the
ED+A, 45% of the ED+M and 44% of the ED+AM groups
being on psychotropic medication compared with 20% of the
ED Only group. Antidepressants were the most common class
of psychotropic medication used with 17% of the ED Only, 34%
of the ED+A, 40% of the ED+M and 31% of the ED+AM
groups taking antidepressants. The ED+M and ED+AM groups
had the highest occurrence of previous psychiatric hospital
admissions with 29% and 28% having had at least one previous
admission, respectively. These rates were signiﬁcantly greater than
the ED Only group (15%) but not the ED+A group (19%).
Comparisons of psychometric measures across
comorbid subgroups
Table 4 compares scores on standardised psychometric tests of
each group at presentation. There were signiﬁcant between-
group differences for all measures. On the EDE, the ED+M and
ED+AM groups scored signiﬁcantly higher than the ED Only
and ED+A groups on almost all subscales. Exceptions were the
Dietary Restraint scale for which only the ED+M group scoredRev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating Disorders Association.
Table 4 Comparisons of psychometric measures across diagnostic subgroups
Eating disorder only
Comorbid anxiety
disorder
Comorbid mood
disorder
Comorbid mood and
anxiety disorder p Effect size
M (SD) M (SD) M (SD) M (SD)
EDE Global score 2.12 (1.45)a 2.09 (1.39) a 3.22 (1.41)b 3.51 (1.41)b .000 .136
Dietary restraint 2.29 (1.73) a 2.20 (1.76) a 3.30 (1.71)b 3.14 (1.76)a,b .000 .067
Weight concern 2.21 (1.72)a 2.15 (1.46)a 3.44 (1.63)b 3.90 (1.59)b .000 .137
Shape concern 2.44 (1.80)a 2.30 (1.65)a 3.69 (1.66)b 4.01 (1.58)b .000 .124
Eating concerns 1.55 (1.42)a 1.74 (1.47)a,b 2.49 (1.44)b,c 2.98 (1.73)c .000 .112
BDI total 15.1 (11.0)a 22.1 (15.0)a,b 24.9 (12.4)b 31.6 (11.6)b .000 .188
RSE total 22.9 (7.6)a 23.7 (7.2)a,b 27.4 (5.8)b 27.7 (5.5)b .000 .087
Note:
Values with differing superscripts are signiﬁcantly different at p< .05 or less.
EDE, Eating Disorder Examination; BDI, Beck Depression Inventory; RSE, Rosenberg Self-esteem Scale (lower = better self-esteem).
E. K. Hughes et al. ED with and without Depression and Anxietysigniﬁcantly higher than the ED Only and ED+A groups, and the
Eating Concerns scale for which only the ED+AM group scored
signiﬁcantly higher than the ED Only and ED+A groups. There
were no signiﬁcant differences between the ED+M and ED+AM
groups or between the ED Only and ED+A groups.
Discussion
This study highlights several important similarities and differ-
ences in the demographic and clinical characteristics of children
and adolescents who present with EDs with and without comor-
bid depression and/or anxiety. Of interest, children and adoles-
cents with an ED and comorbid anxiety disorders were similar
in presentation to those without a comorbid psychiatric disorder.
Likewise, children and adolescents who presented with an ED and
comorbid depression were similar to those who presented with
both comorbid depression and anxiety. Notably, the latter two
depressed groups tended to have more complex and severe pre-
sentations compared with the former groups, especially in regard
to binge eating, purging, dietary restraint and concerns about
weight and shape. Collectively, these results suggest that depres-
sion carries more explanatory power than anxiety in under-
standing the associations with comorbidity in EDs. Overall, the
hypotheses were partially supported and revealed additional
information about aspects of presentation not previously researched
in children and adolescents with EDs.
Of note, there were few demographic differences between
children and adolescents with and without comorbid depression
and/or anxiety, with all groups being of similar age, gender and
ethnicity. Individuals in the depressed groups, however, were
more likely to come from non-intact families than those with
either no comorbid condition or only comorbid anxiety disorder.
It may be that there is greater propensity towards psychopathol-
ogy in these families, which contributes to more unstable parental
relationships. Alternatively, disruptions in the family may con-
tribute to the manifestation of depression in children, although
the reverse may also be true (Hughes & Gullone, 2008). Examina-
tion of the timing of illness onset relative to family breakdowns
was not possible in this study but would be an important aspect
for future research to aid in disentangling these relationships.Eur. Eat. Disorders Rev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating DisorderIt is possible that non-intact families are more likely to struggle
in treatment programmes for EDs. However, a study of family-
based treatment for adolescent BN failed to ﬁnd any differences
in ED symptoms between single-parent and two-parent families
at baseline, end of treatment or 6months post treatment (Doyle,
McLean, Washington, Le Grange, & Hoste, 2009).
In regard to clinical features, the depressed groups tended to
present with a binge/purge disorder proﬁle compared with the
ED Only and ED+A groups. The depressed groups exhibited
higher BMI and %EBW, reported the highest frequencies of
objective binge eating and vomiting and were most frequently
diagnosed with EDNOS-BN, BED or PD. By comparison, the
ED Only and comorbid anxiety groups had lower BMI and %
EBW, higher rates of amenorrhoea and were most frequently
diagnosed with EDNOS-AN. These ﬁndings are in line with pre-
vious research indicating high rates of mood disorders in individ-
uals with BN (Brewerton et al., 1995) and associations of emotion
dysregulation and low mood with binge/purge behaviours
(Crosby et al., 2009; Whiteside et al., 2007). Emotion regulation
is becoming an important aspect of aetiological and treatment
research for EDs (Clyne & Blampied, 2004; Hughes & Gullone,
2011) and in the future may be a critical factor in better under-
standing the relationships between mood and EDs and the ways
in which we classify and treat co-occurring symptomatology.
Not surprisingly, psychotropic medication use was greater in
the groups with comorbid conditions. These groups were also
most likely to report a past inpatient admission to a psychiatric
facility. In contrast, past outpatient treatment for EDs and inpa-
tient admissions to medical facilities did not differ signiﬁcantly
between the groups. Taken together, these ﬁndings suggest that
although children and adolescents with EDs and comorbid
conditions receive more psychiatric treatment, they are not
necessarily more frequently medically unwell. However, limited
information was available on the timing and duration of treat-
ments. Prospective monitoring of larger samples is needed to
draw ﬁrm conclusions.
In regard to the standardised psychometric measures, the
comorbid depression groups reported more severe symptoms.
Speciﬁcally, they reported the highest levels of dietary restriction
and concerns about eating, shape and weight. They also reported391s Association.
ED with and without Depression and Anxiety E. K. Hughes et al.the highest levels of depressive symptoms and the poorest self-
esteem. Symptom scores for the comorbid anxiety (without
depression) group neared those of the comorbid depression groups
on some scales but overall were similar to the ED Only group.
Overall, the pattern of results suggests that the comorbid
depression groups experience greater symptom severity than the
ED Only and ED+A groups. Although it is difﬁcult to compare
this ﬁnding with those of previous studies because of differences
in samples and methodologies, some general comments can be
made albeit with caution. On the one hand, the results differ from
previous studies of adults, which reported no difference in the
frequency of binge eating and vomiting, or lower frequency of
vomiting, for individuals with BN and comorbid depression
(Bulik et al., 1996; Hatsukami et al., 1986). The results of the
current study also differ from a study of adults, which reported
that comorbid anxiety, but not comorbid depression, conferred
greater psychosocial impairment for individuals with BN syn-
drome (Bodell et al., 2012). In this latter study, however, depres-
sion was associated with high levels of impairment, but the
presence of BN syndrome did not increase impairment further.
On the other hand, the results are consistent with previous
research ﬁndings suggesting that individuals with EDs and
comorbid mood disorders have greater body dissatisfaction and
food restriction, and poorer social functioning and quality of life
(Bulik et al., 1996; Hatsukami et al., 1986; Padierna et al., 2000).
The current results may suggest that depression exacerbates ED-
related symptoms in children and adolescents or that more severe
ED symptoms contribute to the manifestation of depression. It is
also possible that depressed individuals are more likely to experi-
ence their ED symptoms as distressing or to more readily commu-
nicate their distress. Conversely, individuals in the ED Only group
may have personality traits that lead them to minimise symptom-
atology, and this may apply to both their ED symptoms and other
psychiatric symptoms.
The hypothesis that those with depression (with or without
anxiety) would be older and have longer duration of illness was
not supported. Although the results were in the expected direc-
tion and the univariate tests were signiﬁcant at p< .05, the
between-group contrasts were not signiﬁcant. The effect sizes
were small, however, and it may be that the smaller number of
participants in the ED+A and ED+AM groups and wide distri-
bution in duration of illness impeded detection of signiﬁcant dif-
ferences in these variables. Although comorbid depression might
predict a longer course of illness, a more chronic course could
also contribute to the development of depression and the intensi-
ﬁcation of ED symptoms. Clearly, there are likely to be complex
interactions at play for which a larger longitudinal sample would
help to further explore and determine their importance.
The study improves upon previous research by reporting on a
sample of male and female children and adolescents presenting
to a specialist EDs clinic at which standardised clinical assess-
ments are administered. Previous studies of comorbidity have
focused on adults (Bodell et al., 2012; Bulik et al., 1996; Deter &
Herzog, 1994; Hatsukami et al., 1986; Milos et al., 2002), despite
the mean age of onset of EDs being during adolescence. Some
have only included women (Bulik et al., 1996; Hatsukami et al.,
1986), and some studies of clinical samples have relied on retro-
spective analysis of medical ﬁles (Button et al., 2010; Hjern et al.,392 Eur. Eat. Disorders2006; Papadopoulos, Ekbom, Brandt, & Ekselius, 2009). Although
this study features a large clinical sample of children and adoles-
cents with EDs assessed using standardised clinical measures, these
analyses could have beneﬁted from larger numbers, particularly in
the ED+A and ED+AM groups. Correction for Type I error was
not made in this study as this was likely to increase Type II error
given the small sample size of some groups. Replication of this
study with a larger sample size would allow conﬁrmation of the
current ﬁndings and possibly identify signiﬁcant differences
not detectable in this study. It might also allow for comparisons
across ED classiﬁcations, for example, comparison of individuals
with AN and depression to those with BN and depression, and
for more complex analysis such as interactions effects between
variables and control of potential confounding variables. This
could include differences in the demographic features (e.g. family
structure), which may partly contribute to differences in clinical
features. A larger sample would improve cell counts and enable
future analysis of interaction patterns.
Aside from sample size, other features of the current study limit
its ﬁndings. The assessments relied on self-report and retrospec-
tive accounts, which may have implications for reliability of the
data. In addition, the temporal relationships between onset
of the disorders in question was not ascertained. The use of med-
ical records and parent-report measures could help to conﬁrm
adolescent-sourced reports and bolster reliability. The cross-
sectional design is also a limiting factor, and as noted earlier,
prospective studies would be of great beneﬁt for observing the
temporal onset of comorbidity and trajectories of illness and
treatment provision over time. Control groups of children and
adolescents with depression or anxiety but no ED would also be
helpful in teasing out the relationships between the characteristics
examined and each of these disorders.
There is a clear need for research into this area, and this study
represents an important step in identifying clinical and demographic
features that differentiate children and adolescents presenting
with EDs with and without comorbid depression and anxiety.
Comparisons between depressed and anxious groups was a par-
ticular strength of this study as previous research has shown that
depression and anxiety differ in their neurobiology (Nutt &
Stein, 2006) and in their temporal onset in relation to EDs (Bulik
et al., 1997; Ivarsson et al., 2000; Lucka, 2006). Thus, studies that
combine comorbid diagnoses may mask important differences
between these conditions.
Of signiﬁcance, this study highlighted that depression and anx-
iety may be differentially related to EDs. Speciﬁcally, those with
anxiety (and no depression) were similar in many respects to
those without comorbidity. In contrast, children and adolescents
with depression (with or without anxiety) were distinct in many
respects from those without any comorbid condition. This overall
ﬁnding ﬁts with current theories on the intrinsic relations between
EDs and anxiety. For example, Hildebrandt, Bacow, Markella,
and Loeb (2012) argued that anxiety disorders and EDs share
similar temperamental, cognitive and behavioural characteristics
and that effective treatments for EDs, such as FBT, utilise
strategies akin to those used to treat anxiety (e.g. exposure).
Indeed, anxiety appears to pose signiﬁcant risk for the develop-
ment of EDs in that many individuals with AN and BN present
with a comorbid anxiety disorders that commenced prior to theRev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating Disorders Association.
E. K. Hughes et al. ED with and without Depression and Anxietydevelopment of the ED (Bulik et al., 1997; Godart et al., 2000).
Ultimately, it will be important to integrate such theories and
ﬁndings into complex models of ED prognosis, as well as in the
development of more successful treatment models.Eur. Eat. Disorders Rev. 21 (2013) 386–394 © 2013 John Wiley & Sons, Ltd and Eating DisorderAcknowledgements
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